Résumé. 2014 Les mesures de résistivité effectuées sur le composé (TMTSF)2PF6 font apparaître une décroissance très appréciable de la transition supraconductrice sous pression. Ce phénomène est difficile à interpréter avec les théories habituellement utilisées dans les supraconducteurs à bandes étroites. Nous proposons de relier la dépen-dance en pression de la supraconductivité au mode mou qui est à l'origine de la transition métal-isolant existant à basse pression. Abstract. 2014 High pressure resistivity measurements reveal a very large decrease of the superconducting transition temperature of (TMTSF)2PF6 with pressure. It is difficult to explain this phenomenon with current theories of narrow band superconductors. An explanation in terms of the soft mode of the low pressure metal to insulator transition is proposed.
The existence of bulk superconductivity in the quasi-one-dimensional (Q-1-D) organic conductor (TMTSF)2PF6 at high pressure has been unambi, guously established by resistive [1] as well as coupled low frequency susceptibility and critical current measurements [2] .
According to reference [1] high pressure is required for the observation of superconductivity, and, indeed at pressures lower than about 9 kbar, (TMTSF)2PF6 undergoes a metal to insulator transition at low temperature as shown by thermopower and resistivity experiments [3] .
Quasi-one-dimensionality of the electron energy spectrum, namely the existence of open Fermi surfaces influences the properties of the superconducting state in several ways. First, below Ts, the upper critical field exhibits an anisotropy which reflects the band structure anisotropy [4] . Second, above TS, the high conductivity and the large transverse magnetoresistance existing up to 40 K can be quantitatively understood in terms of one-dimensional enhanced paraconductivity [5] . However (Fig. 2) . Superconductivity is drastically
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:0198100420205100 suppressed by increase of pressure, suggesting that a reduction in pressure will increase Ts. However below 9 kbar superconductivity is inhibited by the occurrence of a very sharp metal to insulator (M-I) transition (see Fig. 3 for the 6. 5, 8 and 9 kbar behaviour of the resistance). The data obtained at 9 kbar are interesting in that down to the lowest temperature attainable at this pressure, namely 1.28 K, neither the M-I nor the superconducting transition are observed. At this pressure the temperature dependence of the resistance is essentially metallic-like, although there may be a very weak minimum at 3 K.
In figure 4 we have plotted the dependence of the transition temperatures, T~-i and Ts, on the lattice constant along the packing direction of the molecules. Since the axial compressibility of (TMTSF)2PF6
is not yet known, we have used in figure 4 the compressibility of a typical organic conductor, TTF-TCNQ [6] . High pressure studies [7] have indicated very similar compressibilities for both TTF-TCNQ and its selenium analogue TSF-TCNQ.
The shape of the phase diagram in the neighbourhood of 9 kbar is not yet known with great accuracy.
A better determination will require further high pressure studies with smaller pressure increments. [8, 9] has been presented in reference [10] . A second possibility is the existence of a first order phase transition line between the insulating and superconducting states [11] . [12] . However the insulating instability does not completely develop before the occurrence of superconductivity [13] . This may be explained by non magnetic impurities smearing the M-I transition but leaving the S-transition unaffected. The combination of these effects may lead either to an increase or a decrease of Ts with pressure, as observed experimentally [15] . Although the Gruneisen constant of (TMTSF)2PF6 has not been measured, for a typical organic conductor, TTF-TCNQ, a value of 3 at 300 K can be deduced from the pressure dependence of the axial compressibility [6, 16] [18] and such modes have been shown to be favourable to superconductivity [19] . However, both the frequency and strength of coupling of these modes to the electrons are molecular properties and are therefore independent of pressure. Thus only point (iii) remains as a possible explanation of the pressure dependence of Ts. However, from optical data on TTF-TCNQ [20] and the occurrence of longitudinal commensurability under pressure in TTF-TCNQ [21] and TSF-TCNQ [7] the changes of the bandwidth under pressure are shown to be quite small and can surely not account for the variation of Ts.
Another possibility for a pressure dependent Ts are changes in the « one-dimensionality » under pressure. In an isolated metallic chain a superconducting phase transition at finite temperature is not possible and in a system of coupled chains a finite interchain tunnelling integral tl is necessary to obtain a non zero transition temperature. If only the superconducting transition is considered, current theories [22, 24] predict an increase of Tg with increasing tl. As tl is increased with pressure one would expect 3TB/3P &#x3E; 0 from this mechanism, in contrast to the experimental result. One should also note that the conductivity anisotropy at room temperature is nearly constant, at least up to 12 kbar [4] . We must therefore rule out changes in the « one-dimensionality » as an origin of the pressure dependence of Ts.
In the above discussion we have not considered the presence of a metal-insulator transition with a transition temperature vanishing at a critical pressure of about 9 kbar. Although at higher pressures there is a superconducting phase transition instead of the metal-insulator transition, one may reasonably assume that a soft mode corresponding to the metal-insulator transition is still present slightly above the critical pressure and vanishes with increasing pressure. For the case of competition between a charge-density wave (CDW) and superconducting transitions in 1-D conductors, it has been shown that the presence of a soft mode enhances Ts [8, 9, 25] Moreover, it has been suggested that the low pressure insulating phase [26] phase diagram [28] and the transition to the superconducting also takes place in that part of the diagram, as suggested by Barisic and Brazovskii [29] . Although the triplet superconducting response function is more strongly divergent than the singlet function [30] for g 1 &#x3E; 0, a triplet superconducting phase is extremely sensitive to impurities, so that impurities tend to stabilize the singlet phase. Experimentally it is found that 7~ is independent of the sample purity (where Ts is derived from the width of the superconducting transition) so that it seems unlikely that the superconducting phase is of the triplet type. In 
